Out-of-hospital cardiac arrest (OHCA) occurring as the first manifestation of an acute myocardial infarction is associated with very high mortality rates. As in comatose patients the etiology of cardiac arrest may be unclear, especially in cases without ST-segment elevation on the surface electrocardiogram, the decision to perform or not to perform urgent coronary angiography can have a significant impact on the prognosis of these patients. This review summarises the current knowledge and recommendations for treating patients with acute myocardial infarction presenting with OHCA. New therapeutic measures for the post-resuscitation phase are presented, such as hypothermia or extracardiac life support, together with strategies aiming to restore the coronary flow in the resuscitation phase using intra-arrest percutaneous revascularization performed during resuscitation. The role of regional networks in providing rapid access to the hospital facilities and to a catheterization laboratory for these critical cardiovascular emergencies is described.
OHCA are represented by different cardiovascular conditions, mainly attributed to ischemic heart diseases complicated by an acute coronary syndrome (ACS) or a stroke. 3 However, it was reported that between 20% and 40% of OHCA in adult patients were of non-cardiac origin, indicating that further investigations are needed to identify other risk factors involved in OHCA etiology. 4 Survival rates of OHCA patients also show considerable variability for different countries and regions depending on the standard of medical education about cardiopulmonary resuscitation (CPR), on the development of emergency medical services (EMS) and on public access to external defibrillators. 5 In developing countries, the incidence of cardiovascular diseases and OHCA is higher than in industrialized countries. The lack of standardized emergency medical systems and poor public awareness predisposes to mortality rates as high as 98-100% in these regions. 6 In one study it was suggested that the survival rate of OHCA patients might be age-and sex-related, with a higher overall rate of survival in women, with differences across age groups, indicating that women younger than forty-seven years had a higher probability of survival after an OHCA. 
OuT-OF-HOSPITAL CARDIAC ARREST ASSOCIATED WITH ACuTE MYOCARDIAL INFARCTION
Despite the progress made in the last decades in the prevention of coronary artery diseases (CAD) and improved treatment strategies with either optimal medical therapy or percutaneous coronary interventions (PCI) for ischemic heart diseases, the mortality associated with acute myocardial infarction (AMI) is still high. Observational studies demonstrated better outcomes, with reduction of in-hospital mortality and higher rate of a favourable neurological status, when early PCI was associated with targeted temperature management.
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In patients without ST-segment elevation, as recorded on the post-ROSC electrocardiogram, the decision to perform early PCI can depend on numerous factors. 26 As the specificity and sensitivity of clinical data and biomarkers are less accurate after OHCA, a decision may be extremely difficult to arrive at in such cases. Another study which analyzed the short-and longterm outcomes of emergency coronary angiography after OHCA in comatose patients with STEMI or non-STEMI, revealed that age, time to ROSC and the presence of comorbidities were independent predictors of thirty-day and one-year mortality in STEMI patients, while no clinical benefit of immediate coronary angiography/PCI was identified in patients without STEMI. 54 minutes; p = 0.002) and the rate of intra-arrest PCI was higher (88% vs. 70%; p = 0.04). At the same time, the thirty-day survival rate was greater in patients with intra-arrest PCI (36% vs. 12%; p = 0.03). The study concluded that intra-arrest PCI combined with extracorporeal life support was associated with better survival rates for patients with refractory cardiac arrest, demonstrating that intra-arrest PCI is a valid concept that requires further development. 
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HypotHeRmia afteR oHca
Induced mild hypothermia after global cerebral hypoxia is associated with improved outcomes as a consequence of the neuroprotective effect, via suppressing different pathways of cell death, decreasing cerebral oxygen consumption and reducing the release of stimulatory amino acids and free radicals. [34] [35] [36] [37] Over the last decade, therapeutic hypothermia has become standard care for comatose patients after OHCA with a shockable rhythm, but an analysis of the current studies on therapeutic hypothermia in patients with non-shockable rhythm indicates that controversy still exists.
A large cohort study compared mild induced therapeutic hypothermia at 32-34°C for 24 hours, followed by pas- In the Targeted temperature management (TTM) trial (2013), 950 unconscious OHCA patients were randomly assigned to TTM at either 33°C or 36°C, achieved as rapidly as possible with ice-cold fluids and ice packs. After twenty-eight hours re-warming to 37°C was performed in both groups. No significant differences were observed in the primary outcome of all-cause mortality at the end of the trial between the two groups. The six-month neurological outcome was also similar in the two groups. 43, 44 An extensive retrospective registry study, which compared the effectiveness of therapeutic hypothermia after OHCA, found no significant neurological benefit at discharge compared to no temperature management, reporting worse neurological outcome in patients with nonshockable rhythm. 45, 46 The optimal duration of TTM is yet unknown, but cur- According to these guidelines, TTM is recommended after OHCA for patients with shockable rhythm on initial ECG, who are unresponsive after ROSC, and for those with initial non-shockable rhythm on the ECG who remain unresponsive after ROSC. According to current recommendations, TTM should be maintained for at least twenty-four hours. 47 ESC and AHA guidelines also recommend (Class I indication) the use of TTM for STEMI patients who are resuscitated after cardiac arrest but remain comatose at arrival at a hospital. 48, 49 The duration of coma in OHCA survivors is related to various factors, such as the duration of cardiopulmonary resuscitation, initial rhythm, arrest location, witnessed arrest, and sex. In an observational study on 573 patients with OHCA treated with TTM, 316 patients (55%) became responsive, 60 (19%) woke up at least 48 hours after rewarming and 8 patients (2.5%) woke up more than one week after re-warming. This study also observed a better neurological status at discharge in early awakeners. TTM and PCI. This could be explained by the pharmacokinetic changes following hypothermia, the higher rate of nonresponders to clopidogrel, the presence of circulatory shock or insufficient antiplatelet therapy. 52 Another study, which evaluated the incidence of stent thrombosis in 49,109 patients treated with TTM and PCI for AMI after cardiac arrest, concluded that the rate of stent thrombosis was not significantly different in patients who received TTM compared to those on standard care. 53, 54 In a systematic review on therapeutic hypothermia after cardiac arrest, it was reported that excellent survival rates with clear neuroprotective benefit followed the use of therapeutic hypothermia (TH), regardless of initial rhythm after survival of OHCA. However, this study did not demonstrate any evidence in favour of a specific temperature. 55, 56 The timing of initiation of TH is still a topic of debate. Some authors suggest that early initiation of TTM, with prehospital initiation, could be beneficial for OHCA patients, preventing profound brain injury and limiting early reperfusion injury. As yet no clinical benefit has been proven for this approach, which was also associated with longer times from therapy initiation to hospital arrival. 
NETWORK DEVELOPMENT FOR REDuCTION OF MORTALITY
The most frequent underlying cause of OHCA is the presence of an ACS, and emergency PCI may be associated with improved survival in these cases. 23, 68 The development of well-organized STEMI networks has led to a significant reduction of in-hospital mortality in STE-MI patients, and OHCA patients may also benefit from these networks. [69] [70] [71] The development of highly specialized centers for cardiac arrest, with well-trained staff and state-of-the-art equipment, capable of primary PCI and advanced post-resuscitation care, can also have a role in reducing mortality and achieving better neurological outcomes. [72] [73] [74] [75] [76] A system-wide approach for early CPR in the community could also achieve decreased death rates for OHCA patients and improve neurological outcomes. [77] [78] [79] The implementation and development of OHCA registries may lead to a better understanding of these complex conditions and help identify the needs for targeted interventions in regional networks. The implementation of modern approaches in the therapeutic algorithm dedicated to OHCA still requires significant efforts and the organization of efficient regional networks for acute cardiac care.
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